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Introduction
Among the cultural tools to manage weed species, the usage of soil covering plants in a no-till system is a practice that shows positive effects, since the straw of the previous crop aids in the emergency suppression of weeds, through physical and allelopathic effect . Physically, the cover plant has influence over light, temperature and soil moisture, hardening the dormancy breaking process and preventing the germination of seeds and/or propagules of weeds, acting as a mechanical barrier. As to the chemical effects, they might occur through the release of known substances in the environment, known as allelochemicals (Souza et al., 2006) , which might compromise the germination and the development of weeds (Pires & Oliveira 2007) .
It is desirable that the cover plants provide nutrients for cultivated plants through straw decomposition, but also that they suppress the weeds. (Moraes et al., 2009 ). The allelopathic action, during the vegetative growth and in the decomposition process of vegetal remainings, exercises interspecific inhibition over other species (Meschede et al., 2007) . This occurs due to the reduced availability of light and to the consequences of the acting compounds (Kadioglu et al., 2005) .
Among the benefits that soil coverings
Com. Sci., Bom Jesus, v.9, n.3, p.322-331, Jul./Sep. 2018 proposed by Mueller & Ellemberg (1974) . It is possible to stablish, for example, the occurrence frequency of a determined species in an area.
Associating this information with the usage of different soil covering plants both in winter and in summer, it is possible to estimate which covering has a greater or lesser suppressing effect over infesting weeds.
This work aimed to identify and to quantify the floristic composition of weeds through phytosociological characterization in a cultivated area with covering plant species during two growing seasons, winter and summer, with the objective of verifying the suppression capacity of covering species over the weeds.
Material and Methods
The work was carried out in the Mueller & Ellenberg (1974) , based on the following equations:
Results and Discussion
In the winter period, the production of shoot dry matter (SDM) for the wheat treatment was superior to the remaining soil covering species for both years, with an average of 6548,80 kg ha (Table 2 ).
In the summer period the higher production of SDM was recorded for sunflower, compared to the remaining covering species in both years, with an average production equivalent to 17465,20 and 15836,27 kg ha amounts of dry mass over the soil tend to reduce the establishment of weed species in function of the thermal amplitude reduction by the formation of a physical barrier (Monquero et al., 2009; Gomes Jr. & Christoffoleti, 2008) , hardening the emergence of weeds. Thus, the higher the SDM production obtained by the coverings, the higher the suppression capacity on weed species.
According to the performed phytosociological surveys, the presence of a large seed bank of weeds in the experimental area was discovered, a fact observed both in winter and in summer. For the winter essays, a higher incidence of weed species was recorded in the uncultivated treatment. Regarding the families of the present species, a higher diversity was also observed for this treatment (uncultivated) in both evaluated years.
In 2011, the lowest numbers of weed species were recorded in the treatments with wild radish and ryegrass coverings, with ten species observed for each treatment. In the following year, the lowest infestation diversity was again observed for the wild radish and ryegrass coverings, with seven and eight identified species, respectively (Table 3 ).
The usage of wild radish and ryegrass as soil covering plants during winter presented superior results when compared to the remaining evaluated species as to weed suppression in both evaluation years (Table 3 ). The remaining covering plants, wheat, black oat and vetch did not differ from the uncultivated treatment in 2011;
as to the second year, the covering composed by black oat and wheat straw ranked in an average situation compared to the total number of species, which were able to reduce the number of weed species in the area, compared to the uncultivated treatment.
Concerning the number of families obtained in the 2011 survey, the coverings with ryegrass, wild radish, wheat and vetch were inferior to the result obtained in the uncultivated condition, which was similar to the black oat and also did not differ from wheat ( to the area infestation performed in 2011, which refers to the idea that there was emergence in summer and a large scale seed production due to the observed population in the survey performed in the second year; furthermore, the high sorghum infestation in the treatments with wild radish (Table 5 ) is related to crop rotation, since that in summer the sorghum was utilized as soil covering in the parcels in which wild radish was used as covering, during winter.
Regarding the soil coverings utilized in the summer period, for the evaluations performed at 28 DAE in both years in which the study was conducted, no significative difference was verified as to the number of recorded weed species (Table 6 ). No significative difference was also found for the number of families of weed species for the first year; as to the following year, the higher occurrence of weed species was observed in the black velvet bean treatment, with eight occurrent species (Table 6) ; the fact that this area with black velvet bean was uncultivated during winter might justify the superiority in number of existent species compared to the remaining treatments which had covering plants during winter. Through the phytosociological analysis performed at 28 DAE in 2011/12, a lower frequency of weeds was observed for the treatment with sorghum cover compared to the infesting weed Ipomoea spp., highlighted in all treatments.
As to the IVI for the referred species, it was the lowest observed in the sorghum cover, followed by sunflower (Table 7) , with this result possibly associated to a higher production of shoot dry mass, comparing with the remaining studied Com. Sci., Bom Jesus, v.9, n.3, p.322-331, Jul./Sep. 2018 coverings ( Table 2 ). The dwarf velvet bean was the cover species which offered a higher result for the IVI parameter calculated for the Ipomoea spp. (Table 7) , corroborating the results observed
by Lamengo et al. (2015) , in which they verified that the dwarf velvet bean presented higher phytosociological indexes among the studied soil coverings for Raphanus spp. These results might be related to the higher amount of dry mass produced by the covering (Table 2) , if compared to the results obtained, for example, by sorghum and sunflower. Furthermore, according to Formentini et al. (2009) the maximum shoot dry mass production that the dwarf velvet bean might reach lies around 4 t ha -1 .
According to the calculated parameters, it is observed that for the second year of experiment conduction with the summer coverings, the IVI was superior for the species Bidens spp., followed by the species Ipomoea spp., occurring an inversion, comparing it with the previous year ( Table 8 ). The covering which presented a lower index for this parameter was again sorghum followed by sunflower. As to the sunflower, there are studies which infer that even in the seedling stage it is capable of inhibiting the germination or to compromise root and shoot growth in Bildens pilosa ); studies performed by Macías et. al (2003) indicate yet that the crop might interfere in the development of neighboring plants through allelopathy, although the method of action of these allelopathic compounds is little known.
As to the sorghum, the observed reduction in the phytosociological parameters (Table 8 ) might also be associated to the synthetization of allelopathic substances, in this example, the sorgoleone (Santos et. al, 2012) .
The mixture of lipid substances associated to specialized enzymes 2-hidroxi-5metoxi-3-[(Z,Z)-8',11',14'-pentadecatriene]-p-benzoquinone is known as sorgoleone (Dayan, 2006) , which is naturally produced in the trichomes of sorghum roots; in contact with the weeds they are capable of inhibiting their development, by actuating in the inhibition of the photosyntheticall via (Santos et.al , 2012) .
The usage of summer covering plants is efficient in the management of weed suppression, although it is dependent of the utilized covering species (Lamego et al., 2015) . The amount of dry mass produced and deposited over the soil has a great influence over suppression, since that high In the first year of the winter coverings, For the second year, in winter, the vetch covering presented a higher IVI for Bidens spp.
However, in summer, being the sunflower the succession crop for the vetch, this parameter was inferior to the results obtained for the velvet beans, highlighting the suppression capacity of the sunflower over the weed.
Although the infestation by Bidens spp.
in the second evaluation year was elevated, a reduction was observed in the treatments in which sorghum and sunflower were the summer covering plants. The vegetal mass produced by the coverings must be considered (Table   2) , which is responsible for the physical effect of weed suppression; this might be completed by a produced allelochemical, although this study has not focused in its determination. The sorghum capacity of synthetizing the sorgoleone substance in its root trichomes is widely known, associating it to the weed control in its cultivation areas (Santos et al., 2012) .
According with a work developed by Meschede et al. (2007) , evaluations performed in different types of soil covering in the cerrado region involving sorghum, millet and crotalaria demonstrated significative weed suppression, as well as higher soil covering by these species.
In a study with corn straw over the soil, a numerically inferior emergence of weeds was verified, comparing with the uncultivated area (Luz et al, 2014) . Studies also described that the decomposition of the oat straw in the soybean crop presented positive effects over the incidence of weeds, not affecting the grain yield of the crop (Pereira et al., 2011) .
Considering the negative effects of the competition generated by the weeds with the cultivated plants, the utilization of strategies for the management of these weeds in the production environments is utterly necessary. 
